T he life and work of the early 17th-century mathematician and astronomer Galileo Galilei have been presented in many different guises, depending on which aspects of his highly publicized and controversial career authors have chosen to explore. Historians fascinated with his work as an observational astronomer have examined Galileo as an instrumentmaker, discoverer, and inaugurator of a new approach to understanding the heavens. Historians interested in his contributions to physics and mechanics have explored the long evolution of his ideas and experiments culminating in the appearance of his Two New Sciences (1638). Scholars from many disciplines have also found Galileo's work to be a fascinating example of the interconnections between the arts and sciences, since he drew liberally upon Renaissance literary and artistic traditions to construct a more accessible form of knowledge. Most famously, however, we have studied Galileo because of his 1633 trial and condemnation by the Roman Catholic Church for advocating heliocentrism. This crucial episode has cast a long shadow on the often vexed relations between science and faith, at times obscuring the many other reasons why Galileo is worth studying. Mario Biagioli's work has played an important role in the revival of Galileo studies since the late 1980s. In an earlier book (1), Biagioli discussed the process by which a Paduan mathematics professor parlayed his discovery in 1609 of four moons of Jupiter into an appointment by 1610 as court mathematician and philosopher to the Grand Duke of Tuscany. That book offered a fascinating meditation on the relationship between science and power and explored the consequences of doing science at court in the shifting political and religious climate of early 17th-century Italy. The Galileo who emerged in its analysis was a consummate political actor who understood what society might offer the scientist and vice versa. He responded to the challenge of making knowledge not just for a scholarly community but for everyone to debate and understand.
Galileo's Instruments of Credit focuses on the period spanning the publication of The Sidereal Messenger (1610), which announced Galileo's first telescopic discoveries, to the condemnation of heliocentrism by the Catholic Church (1616). Biagioli's goal is to explain how Galileo gained credit during this critical period in the formation of his science: "As Galileo was constructing new instruments and claims, he was also constructing the economy in which his claims could be credited." Biagioli explores the wide variety of strategies used by Galileo to achieve these goals and discusses the responses they generated.
In many respects, the book might equally well be titled "Galileo, Scientific Entrepreneur." Biagioli is primarily concerned with Galileo as an actor in a marketplace of inventions and ideas, competing with other astronomers, natural philosophers, and inventors for rewards and favors and trying to persuade patrons and readers of the reliability of his observations and interpretations. Successive chapters explore the process by which this occurred, beginning with the avenues Galileo used to persuade the Medici and others that his first telescopic observations were reliable. Biagioli then discusses the more difficult presentation of competing illustrations and interpretations of sunspots by Galileo and his Jesuit rival Christoph Scheiner in 1612-1613. Biagioli's account culminates in a consideration of the strategies Galileo adopted, in his unpublished "Letter to the Grand Duchess Christina" (1615), to convince readers of the equivalency between the books of nature and Scripture. The first economy that Biagioli explores, which coincided with Galileo's move to Florence from Padua, is one of invention and print. How did Galileo present his telescope to others? Arguing that Galileo alternated "between secrecy and transparency," Biagioli discusses how Galileo limited access to his telescopes, reinforcing his role as the primary observer, while presenting his findings in cinematic form so that readers would be persuaded through words and images that planets and satellites moved in the way that he described. Galileo sought to establish a monopoly of invention that fueled his claims to discovery. The concept of "pictorial narrative" played an even greater role in his defense of sunspots as proof that the Sun rotated on its axis against Scheiner's alternative explanations. How might competing depictions of nature persuade readers of their conflicting philosophical claims?
The second major economy, reflecting Galileo's growing sense of Rome as a critical audience for his observations and theories, concerns truth and authority. In his final chapter, Biagioli explores the circumstances that led Galileo to present nature as a "book." What kind of book was nature in comparison with Scripture? Who should read and interpret it? Arguing that the true recipient of his 1615 letter was Cardinal Robert Bellarmine rather than the Grand Duchess Christina of Lorraine, Biagioli offers a close reading of this important text. He examines its failure to persuade theologians that others should be qualified to interpret this aspect of God's creation for them, while also analyzing Galileo's rhetorical strategies that might account for the seemingly serendipitous emergence of the scientific interpreter of nature: "Galileo fashioned himself as the reader whom God had not planned to exist, but whose existence he had not explicitly forbidden either."
Galileo is the centerpiece of the book, but Biagioli has not written a study focused solely on him. Almost 30 pages in the chapter on the construction of scientific authority as an "investment process" discuss the early Royal Society as a corporate counterpart to Galileo's highly personal efforts to manage the problems of secrecy, distance, and authority. The account of Galileo's image-making also draws on other examples of scientific illustrations from the 17th century. While this material enriches Biagioli's presentation, I am less confident about the broader methodological premise of the book. Although there is plenty of good specific information about Galileo in this study, Biagioli prefers to examine Galileo less as a historical actor and more as an object of meditation for contemporary science studies, certain aspects of literary theory [namely, in his discussion of the "Letter to the Grand Duchess Christina," Jacques Derrida (2)], and attendant theoretical reflections on such subjects as networks, distance, blackboxing (simply citing references in support of a position), inscription, and supplementation. The author's goal, I suspect, is to debate key aspects of the theoretical formulation of science studies with material drawn from the Galileo archive.
Throughout the book, Biagioli constantly compares Galileo's activities with modern-day examples of scientific practice and entrepreneurship, drawing liberally from his readings in contemporary science studies and debates about intellectual property. This approach surely has its virtues, but readers not immersed in either of these literatures will at times be puzzled, perhaps even put off, by the construction of the author's arguments. By theorizing Galileo so explicitly, Biagioli has made him of greater interest to some readers. But I suspect the author has also sacrificed the power of a historical narrative, which he could have written by digging more deeply into the documents of Galileo's own world in order to give us a richer and more context-specific account of the nature of invention and entrepreneurship at the end of the Renaissance.
Galileo's Instruments of Credit is worth reading, both to see where studies of Galileo are going and to understand the uneasy but always interesting relationship between the history of science and contemporary science studies. Although lacking the unifying thesis and narrative power of the author's earlier book (1) , it nonetheless offers a number of interesting insights into how to understand the uses of instruments and images in early modern science. I hope Biagioli will pursue in greater detail the historical dimensions of the issues he has raised.
